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(54) ELECTROLESS PLATING METHOD AND PRODUCTION OF STAMPER 

(57)Abstract: 

PURPOSE: To obtain an excellent plated film without deteriorating the surface of a substrate 
by treating the surface of a resin molding substrate, on which a photoresist film is formed, with 
a specific copolymer, activating to adsorb a catalyst nucleus and electroless plating. 
CONSTITUTION: The surface of the substrate is treated with the copolymer having a 
quaternary ammonium salt residual group and an ethylene glycol residual chain group in the 
side chain. Next, the surface is treated with a tin- palladium based activating agent and plated 
after the catalyst nucleus is adsorbed thereon. The polymer is a copolymer of a monomer 
having the ammonium salt group, a monomer having ethylene glycol and preferably further a 
monomer having >4C hydrocarbon or one obtained by making the copolymer quaternary. At 
the time of treating, it is preferable to dip the substrate into 1-5wt.% aq. solution of the 
polymer for 0.3-3min or to spray the polymer solution to the substrate. And the electroless 
plating solution is not particularly restricted, but nickel base is preferable. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The nonelectrolytic-plating approach which is the nonelectrolytic-plating approach of 
performing nonelectrolytic plating to the front face of a substrate on which it comes to allot resin by the 
front face or the predetermined pattern of a resin Plastic solid , and is characterize by to process with 
nonelectrolytic-plating liquid and to make a metal coat form after processing with a tin-palladium 
system activator after processing the above-mentioned front face with the copolymer which has 
quarternary-ammonium-salt residue and ethylene glycol chain residue in a side chain , and making a 
catalyst nucleus stick to this front face . 

[Claim 2] The above-mentioned polymer is the nonelectrolytic plating approach according to claim 1 
characterized by being the copolymer obtained by copolymerizing the monomer which has a 
quarternary-ammonium-salt radical at least, and the monomer which has an ethylene glycol chain. 
[Claim 3] The above-mentioned polymer is the nonelectrolytic plating approach according to claim 2 
characterized by being the copolymer obtained by copolymerizing the monomer which has a 
quarternary-ammonium-salt radical, the monomer which has an ethylene glycol chain, and the monomer 
which has a with a carbon numbers of four or more hydrocarbon. 

[Claim 4] the copolymerization object obtained by the above-mentioned polymer copolymerizing the 
monomer which has an amine radical at least, and the monomer which has an ethylene glycol chain - 4 
~ the nonelectrolytic plating approach according to claim 1 characterized by being the copolymer 
obtained by class-izing. 

[Claim 5] the copolymerization object obtained by the above-mentioned polymer copolymerizing the 
monomer which has an amine radical, the monomer which has an ethylene glycol chain, and the 
monomer which has a with a carbon numbers of four or more hydrocarbon 4 — the nonelectrolytic 
plating approach according to claim 4 characterized by being the copolymer obtained by class-izing. 
[Claim 6] The substrate it comes to allot resin to by the above-mentioned predetermined pattern is the 
nonelectrolytic plating approach according to claim 1 to 5 characterized by exposing and developing this 
photopolymer, making this photopolymer remain by the predetermined pattern, and being formed after 
applying a photopolymer on a glass substrate. 

[Claim 7] Form an optical sensitization layer in a substrate and this optical sensitization layer is exposed 
according to desired data. By performing nonelectrolytic plating for the front face of the substrate which 
supports this optical sensitization layer that develops this exposed optical sensitization layer and remains 
by the predetermined pattern by the nonelectrolytic plating approach according to claim 1 The 
manufacture approach of the stamper for manufacture of the optical disk which processes electric 
conduction-ization and forms a metal layer in this electric-conduction-ized front face by electrocasting. 
[Claim 8] The optical sensitization layer formation process which forms an optical sensitization layer in 
a substrate, and the desiccation process which dries this optical sensitization layer, An electric 
conduction chemically-modified [ which electric-conduction-ization-processes the front face of the 
substrate which supports the sensitization process which exposes this optical sensitization layer 
according to desired data, and this optical sensitization layer that develops this exposed optical 
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sensitization layer and remains by the predetermined pattern ] degree, In the manufacture approach of a 
stamper used for manufacture of the optical disk which performs the metal layer formation process 
which forms a metal layer in this electric-conduction-ized front face by electrocasting It is the 
manufacture approach of the stamper characterized by performing the above-mentioned electric 
conduction-ized processing of an electric conduction chemically-modified [ above-mentioned ] degree 
by the nonelectrolytic plating approach according to claim 1. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of the stamper which used 
for the detail further the nonelectrolytic plating approach and this nonelectrolytic plating approach of 
performing non-electrolyzed nickel plating to an optical sensitization layer, the substrate with which the 
photoresist film is specifically formed good about the nonelectrolytic plating approach. 
[0002] 

[Description of the Prior Art] A nonelectrolytic plating method is a metal or the approach of carrying out 
an alloy deposit on the front face of the galvanized body by making a metal ion return with the reducing 
agent contained in the solution. Although this nonelectrolytic plating approach is used for 
electromagnetic wave shielding of formation of the circuit pattern in current and a printed circuit, 
formation of the substrate film on through-hole plating and the substrate for hard disks, and covering of 
a computer etc., it is one of the Field of application also with leading original recording (stamper) 
production for manufacturing optical disks, such as a compact disk (CD) and a videodisk. 
[0003] For example, the above-mentioned stamper is the following, and is made and produced. That is, 
after carrying out the coat of the positive type photoresist so that it may become uniform thickness, 
forming a photoresist layer on a glass substrate with a smooth front face and drying this, the 
sensitization part which followed the information signal at this photoresist layer using the laser beam is 
formed, by subsequently developing this with a developer, dissolution removal of this sensitization part 
is carried out, and the pit of an information signal is formed. Next, non-electrolyzed nickel plating is 
performed to this front face, and an information record original recording front face is electric- 
conduction-ization-processed. Then, a nickel layer is formed by electrocasting, this is exfoliated, and 
the original recording for shaping (stamper) is obtained. 

[0004] the conductor in the manufacture of a stamper mentioned above as a metal which may deposit by 
such nonelectrolytic plating method although some classes, such as silver, copper and nickel, and gold, 
were known - in processing, greatly [ there are few defects of a pinhole etc. and / a degree of hardness ], 
nickel with sufficient concordance with the nickel electrocasting film of a back process is effective, and 
is used widely. 

[0005] By the way, in order to make a metal coat form in the front face by the nonelectrolytic plating 
method by using a nonmetal as the galvanized body generally, the method of making the catalyst which 
serves as a start point of a metaled deposit reaction on this front face as the pretreatment adsorb, and 
depositing a metal by making this into a nucleus is common. Therefore, the big effect about the ability 
of the adsorbed state and the amount of adsorption of a catalyst nucleus which are formed of the catalyst 
which the catalyst was made to stick to good [ how ], or was adsorbed to perform nonelectrolytic plating 
good is done. 

[0006] It is common to use the tin-palladium system activator containing both tin ion and palladium ion 
called the so-called catalyst as the above-mentioned catalyst. Although this catalyst is a colloid activator 
obtained by mixing stannous chloride and a palladium chloride, in order to make this catalyst stick to a 
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resin front face good and to form a catalyst nucleus good, it needs to pretreat. As the approach of the 
above-mentioned pretreatment, first, since the chemical resistance of this photoresist is not enough when 
galvanizing on the photoresist front face in manufacture of the above-mentioned stamper although the 
etching processing by the chromium-sulfate acid is mentioned, the front face of this photoresist is 
degraded greatly and there is a problem of the ability not to make a good pit form. Moreover, in order to 
solve such a problem, the surfactant system processing agent is developed, but this surfactant system 
processing agent has the problem that the above-mentioned photoresist cannot be dissolved, or the 
adsorption power of a surfactant is conversely weak and reforming with the above-mentioned sufficient 
front face to which the above-mentioned catalyst is made to stick good cannot be performed, in order to 
show strong alkalinity. 

[0007] Therefore, without degrading the front face of the resin arranged on the substrate, or a resin 
Plastic solid, the purpose of this invention forms a catalyst nucleus in front faces, such as resin, good, 
and is to offer the nonelectrolytic plating approach that nonelectrolytic plating can be performed good. 
[0008] 

[Means for Solving the Problem] this invention persons did the knowledge of the ability to attain the 
above-mentioned purpose by performing nonelectrolytic plating, after processing the resin front face 
with the specific copolymer, as a result of inquiring wholeheartedly that the above-mentioned technical 
problem should be canceled. 

[0009] This invention is the nonelectrolytic plating approach of performing nonelectrolytic plating to the 
front face of a substrate on which it was made based on the above-mentioned knowledge, and comes to 
allot resin by the front face or the predetermined pattern of a resin Plastic solid. After processing the 
above-mentioned front face with the copolymer which has quarternary-ammonium-salt residue and 
ethylene glycol chain residue in a side chain, After processing with a tin-palladium system activator and 
making a catalyst nucleus stick to this front face, it processes with nonelectrolytic plating liquid and the 
nonelectrolytic plating approach characterized by making a metal coat form is offered. 
[0010] Moreover, this invention forms an optical sensitization layer in a substrate, and this optical 
sensitization layer is exposed according to desired data. By performing nonelectrolytic plating for the 
front face of the substrate which supports this optical sensitization layer that develops this exposed 
optical sensitization layer and remains by the predetermined pattern by the nonelectrolytic plating 
approach of above-mentioned this invention The manufacture approach of the stamper for manufacture 
of the optical disk which processes and forms a metal layer in this electric-conduction-ized front face by 
electrocasting is offered electric conduction-ization. 

[001 1] Furthermore, the desiccation process which this invention makes dry the optical sensitization 
layer formation process which forms an optical sensitization layer in a substrate, and this optical 
sensitization layer, An electric conduction chemically-modified [ which electric-conduction-ization- 
processes the front face of the substrate which supports the sensitization process which exposes this 
optical sensitization layer according to desired data, and this optical sensitization layer that develops this 
exposed optical sensitization layer and remains by the predetermined pattern ] degree, In the 
manufacture approach of a stamper used for manufacture of the optical disk which performs the metal 
layer formation process which forms a metal layer in this electric-conduction-ized front face by 
electrocasting It is the manufacture approach of the stamper characterized by performing the above- 
mentioned electric conduction-ized processing of an electric conduction chemically-modified [ above- 
mentioned ] degree by the nonelectrolytic plating approach of above-mentioned this invention. 
[0012] Hereafter, the nonelectrolytic plating approach of this invention is explained to a detail. In this 
invention, glass, a silicon wafer, a ceramic, resin, etc. can be mentioned as the above-mentioned resin 
Plastic solid with which nonelectrolytic plating is performed. 

[0013] Moreover, the substrate it comes to allot resin to by the predetermined pattern used by facing 
manufacturing La Stampa for manufacture of an optical disk etc. as a substrate with which it comes to 
allot resin by the above-mentioned predetermined pattern by which nonelectrolytic plating is performed 
in this invention is mentioned, concrete — being alike - after applying a photopolymer (positive type 
photoresist) on a glass substrate, this photopolymer is exposed and developed according to desired data 
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(they are the dissolution and removal about a sensitization part), and the thing which makes this 
photopolymer of a solvent insolubilization part come to remain by the predetermined pattern is 
mentioned. 

[0014] Moreover, the above-mentioned copolymer (henceforth "Copolymer A") used in this invention is 
a copolymer which has quarternary-ammonium-salt residue and ethylene glycol chain residue in a side 
chain. Although it is desirable for the principal chain to be the thing of C-C association fundamentally as 
for this copolymer, amide association, imide association, a urethane bond, peptide linkage, an ester 
bond, or ether linkage may occur. 

[0015] Specifically as the above-mentioned copolymer, the copolymer of the following ** and ** etc. is 
mentioned. 

** . Copolymer obtained by copolymerizing the monomer which has a quarternary-ammonium-salt 
radical at least, and the monomer which has an ethylene glycol chain. 

** . - the copolymerization object obtained by copolymerizing the monomer which has an amine radical 
at least, and the monomer which has an ethylene glycol chain — 4 - the copolymer obtained by class- 
izing. 

[0016] Moreover, as a copolymer of the above-mentioned **, the copolymer of following **' is 
desirable and the copolymer of following **' is desirable as a copolymer of the above-mentioned **. 
** The copolymer obtained by copolymerizing the monomer which has \ quarternary-ammonium-salt 
radical, the monomer which has an ethylene glycol chain, and the monomer which has a with a carbon 
numbers of four or more hydrocarbon. 

** the copolymerization object obtained by copolymerizing the monomer which has \ amine radical, the 
monomer which has an ethylene glycol chain, and the monomer which has a with a carbon numbers of 
four or more hydrocarbon - 4 - the copolymer obtained by class-izing. 

[0017] Although it has the 4th class ammonium, and it will not be limited as a monomer which has the 
above-mentioned quarternary-ammonium-salt radical if copolymerization is possible, acrylate (meta), 
acrylamides, allyl compound ether, vinyl ether, vinyl ester, a styrene derivative, etc. are mentioned, and 
the acrylate which has a quarternary-ammonium-salt radical especially (meta), and acrylamide are 
mentioned preferably. Specifically as acrylate which has this quarternary-ammonium-salt radical (meta), 
the compound expressed with the following general formula [-izing 1] is mentioned, moreover, a betaine 
mold, for example, dimethylamino ethyl acrylate, - bromine ethanol or sodium chloro acetate - 4 - the 
monomer obtained by class-izing is contained. 
[0018] 

[Formula 1] 

R 1 R* 
I I 
CH 2 =C-C-0-A-N* -R a X- «1) 
II I 
O R* 

tu iMHGh ^^l-4CDT;Wl^Xl«i38Sl-4©fc: Ko+^ 
ta+;««**- 0 Alt, 0cDT^U>23Ui^ 
Sl-l ootKn*i/r;i*A*€*U R 4 li&*#l-2 oortl 

[0019] moreover, X- as the shown opposite anion ~ for example, CH3S04-, C2H5S04-, C1-, Br-, 
HS04-, H2P04-, CH3COO-, CH3S03-, and N03- etc. - it is mentioned. 

[0020] Moreover, although the monomer which has the above-mentioned ethylene glycol chain has an 
ethylene glycol chain in a molecule, and it will not be restricted especially if it is the compound which 
can be copolymerized, the acrylate (meta) which has an ethylene glycol chain, acrylamides, allyl 
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compound ether, vinyl ether, vinyl ester, a styrene derivative, etc. are mentioned into a molecule, and the 
acrylate which has an ethylene glycol chain especially (meta) is mentioned preferably. As acrylate 
which has this ethylene glycol chain (meta), the ECHIEN glycol monochrome (meta) acrylate expressed 
with the following general formula [-izing 2] (Pori) is mentioned, for example. 
[0021] 
[Formula 2] 

CH 8 =C(R 6 )COO(C,H*0).R« 

Cftfc nlil-5 0, SKUtt4-2 0©fflS**U R 6 (**3t? 
KT5«*-CHi**U R $ l±> m -CHsXtt-CH* 

[0022] As a monomer which has the above-mentioned ethylene glycol mono-chain, commercial items, 
such as a trade name "AE-350" and the Nippon Oil & Fats Co., Ltd. make (n is 6-8), can also be used. 
[0023] Although it has a with a carbon numbers of four or more hydrocarbon, and it will not be limited 
as a monomer which has a with an above-mentioned carbon numbers of four or more hydrocarbon if 
copolymerization is possible, the acrylate which has this hydrocarbon and which acrylate (meta), 
acrylamides, allyl compound ether, vinyl ether, vinyl ester, a styrene derivative, etc. are mentioned, and 
has this hydrocarbon especially (meta) is the most desirable. 

[0024] although the above-mentioned hydrocarbon does not ask how of saturation, partial saturation, a 
straight chain, branching, and cyclic structure - a carbon number - four or more - desirable - 4-30 - 
the straight chain hydrocarbon of 6-22 is still more preferably desirable, as the monomer which has a 
with an above-mentioned carbon numbers of four or more hydrocarbon — a carbon number — four or 
more — desirable — 4-30 — the alkyl ester of the straight chain-like fatty alcohol of 6-22 and an acrylic 
acid (meta) is mentioned preferably still more preferably, and laurylacrylate etc. is specifically used. 
[0025] Moreover, although it has an amino group, and it will not be limited as a monomer which has the 
above-mentioned amine radical if copolymerization is possible, the acrylate and acrylamides which the 
acrylate (meta) which has an amine radical, acrylamides, allyl compound ether, vinyl ether, vinyl ester, a 
styrene derivative, etc. are mentioned, and have an amine radical especially (meta) are the most 
desirable. Moreover, the compound which has cyclic structures, such as acrylic morpholine, is also 
contained. As an example of the monomer which has the above-mentioned amino group, 
dimethylaminoethyl (meta) acrylate, dimethylaminopropylacrylate, dimethyl acrylamide, an acrylic 
morpholine, isopropyl acrylamide, diethyl acrylamide, etc. are mentioned. 

[0026] Moreover, one sort of the compound mentioned above or two sorts or more can be used for the 
monomer which has the monomer which has the above-mentioned quarternary-ammonium-salt radical, 
the monomer which has the above-mentioned ethylene glycol chain, the monomer which has a with an 
above-mentioned carbon numbers of four or more hydrocarbon, and the above-mentioned amine radical. 

[0027] In addition, in addition to the monomer mentioned above, in this invention, the alkyl diacrylate 
which has an ant (meta) roil radical may be further used for both ends. 

[0028] As for the amount of the monomer used which has the above-mentioned ethylene glycol chain 
with desirable [ the amount of the monomer used which has the above-mentioned quarternary- 
ammonium-salt radical in the copolymer of above-mentioned ** and **' ] it being 50 - 90 % of the 
weight, it is desirable that it is 10 - 50 % of the weight. Moreover, when using the monomer which has a 
with an above-mentioned carbon numbers of four or more hydrocarbon, as for the amount of this 
monomer used in the copolymer of above-mentioned **', it is desirable that it is 0 - 40 % of the weight. 
Moreover, as for the amount of the monomer used which has the above-mentioned ethylene glycol chain 
with desirable [ the amount of the monomer used which has the above-mentioned amine radical in the 
copolymer of above-mentioned ** and **' ] it being 50 - 90 % of the weight, it is desirable that it is 10 - 
50 % of the weight. Moreover, when using the monomer which has a with an above-mentioned carbon 
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numbers of four or more hydrocarbon, as for the amount of this monomer used in the copolymer of 
above-mentioned **', it is desirable that it is 0 - 40 % of the weight. 

[0029] In order to prepare the copolymer of above-mentioned ** and **', by the well-known approach, 
it can carry out carrying out radical copolymerization etc., and each above-mentioned monomer can 
usually be obtained easily. Moreover, in order to prepare the copolymer of above-mentioned ** and **' 
After carrying out [ carry out / usually / by the well-known approach / radical copolymerization of each 
above-mentioned monomer ], They are the above-mentioned X, such as a dimethyl sulfate, diethyl 
sulfate, alkyl halide, and alcoholic halide, to this system of reaction. - The compound which can 
introduce the opposite anion expressed is added. This compound can be made to be able to react with the 
copolymerization object obtained by the above-mentioned copolymerization, and it can obtain easily by 
forming this copolymerization object into 4 class. 

[0030] Moreover, the above-mentioned tin-palladium system activator which can be used in this 
invention is a component used as the so-called catalyst, and the colloidal solution containing tin and 
palladium is used preferably, the colloid activator obtained when this colloidal solution mixes stannous 
chloride and a palladium chloride — it is — a stannous chloride solution — compared with the case of 
being independent, it is quite stable, and a drug solution life is also boiled markedly and is long. As the 
above-mentioned colloidal solution, either a hydrochloric-acid system tin-palladium system activator or 
a salt system tin-palladium system activator can be used. Specifically, the solution "Catalyst C" by the 
Hitachi Chemical Co., Ltd. make, trade name "HS-201B", product [ made from SHIPUREI ], and trade 
name "queue POJITTO catalyst 9F" "KYATAPOJITTO 44" Okuno Pharmaceuticals company etc. can 
be used. 

[0031] Moreover, especially as the above-mentioned nonelectrolytic plating liquid used in this 
invention, although not limited, the thing of a nickel system is desirable and a nickel-boron system, a 
nickel-Lynn system, a nickel-tungsten system, etc. are mentioned. 

[0032] In order to ** and to enforce the nonelectrolytic plating approach of this invention, after 
processing it with the above-mentioned tin-palladium system activator after processing the front face of 
the above-mentioned resin Plastic solid, or the front face of the above-mentioned substrate with the 
above-mentioned copolymer A, and making a catalyst nucleus stick to this front face, it can process with 
nonelectrolytic plating liquid and can carry out by making a metal coat form. 
[0033] Furthermore, if it explains concretely, in order to process the above-mentioned front face with 
the above-mentioned copolymer A, the approach immersed in the solution of the above-mentioned 
copolymer in the above-mentioned resin Plastic solid or the above-mentioned substrate, the method of 
spraying this solution on the front face of the above-mentioned resin Plastic solid or the above- 
mentioned substrate, or the approach of carrying out spin coating processing is mentioned. 
[0034] Under the present circumstances, the above-mentioned copolymer A can be used as one sort or 
two sorts or more of mixture. Moreover, as for the above-mentioned solution, it is desirable that it is the 
water solution which contains the above-mentioned copolymer A one to 5% of the weight still more 
preferably 0.001 to 10% of the weight preferably, and ethyl alcohol, isopropyl alcohol, etc. may be 
suitably added in this water solution in this case. 

[0035] moreover - although especially the processing time in this case is not limited ~ dozens of second 
- it is desirable to specifically consider as for 0.5 - 3 minutes several minutes. Moreover, although the 
above-mentioned solution may be used in ordinary temperature, or it may be used, heating, it is 
desirable to adjust concentration etc., to use it in ordinary temperature, if, and to perform the above- 
mentioned processing. 

[0036] As for after termination of processing by the above-mentioned copolymer A, it is desirable that 
rinsing removes the superfluous above-mentioned copolymer A. 

[0037] Moreover, it is desirable to carry out by carrying out the spin coat of the above-mentioned 
colloidal solution of the above-mentioned tin-palladium system activator to the above-mentioned front 
face, or immersing the above-mentioned substrate in this colloidal solution, in order to process with the 
above-mentioned tin-palladium system activator, as for the processing time, it is desirable to consider as 
for 0.5 - 20 minutes, and, as for processing temperature, it is desirable to consider as 20-40 degrees C. 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



8/5/2004 



Page 6 of 8 



By performing this processing, it will be in the condition that the catalyst nucleus stuck to the above- 
mentioned front face. 

[0038] Moreover, after processing by the above-mentioned colloidal solution, it is desirable to remove a 
surface tin component and it can use a sulfuric acid, a hydrochloric acid, a sodium-hydroxide water 
solution, etc. the commercial item called an accelerator on the occasion of removal of the tin component 
of this front face. As an example of the approach of removing the tin component of the above-mentioned 
front face, it can carry out carrying out a spin coat to the above-mentioned front face, and making it 
react to it for 0.5-15 minutes etc., and accelerators, such as the Hitachi Chemical Co., Ltd. make and a 
trade name "ADP-501", the product made from SHIPUREI, a trade name "an accelerator 19", etc. can be 
performed. 

[0039] Moreover, rinsing is desirable before after termination of processing by the above-mentioned 
colloidal solution performs processing with the above-mentioned nonelectrolytic plating liquid. 
[0040] moreover - for processing with the above-mentioned nonelectrolytic plating liquid - the whole 
surface — it is necessary to process so that a uniform plating layer may be formed Although especially 
the thickness of the plating formed does not limit, its about 300-2000A is desirable. As for the 
processing time of processing with the above-mentioned nonelectrolytic plating liquid, it is desirable 
that it is for 1 - 10 minutes, and 20-70 degrees C of processing temperature are usually 25-45 degrees C 
preferably. 
[0041] 

[Example] Subsequently, although the manufacture approach of the stamper of this invention is 
explained with reference to a drawing while an example and the example of a comparison explain the 
nonelectrolytic plating approach of this invention still more concretely, this invention is not limited to 
these. 

[0042] (Composition of compound A 1) Ten weight sections were taught for laurylacrylate, 20 weight 
sections, the dimethylamino ethyl acrylate 40 weight section, and the tetrahydrofiuran 150 weight section 
as a solvent were taught to the reflux condenser, the thermometer, and the container that has a stirrer for 
polyethylene-glycol acrylate [the Nippon Oil & Fats Co., Ltd. make, a trade name "AE-350", and the 
ethylene glycol chain length 6-8], "V-65" (the Wako Pure Chem make, trade name) was added as a 
radical polymerization initiator, and the polymerization reaction was performed under tetrahydrofiiran 
reflux for 10 hours, then, the above-mentioned system of reaction - a dimethyl sulfate — a mol [ ethyl 
acrylate / above-mentioned / dimethylamino ] - in addition, it flowed back fiuther for 1 hour, and the 
4th class-ized reaction was performed. Washing and reprecipitation were performed for the reaction 
solution by the hexane after reaction termination, and compound A 1 was obtained. In addition, even if 
it uses the monomer which formed dimethylamino ethyl acrylate into 4 class by the dimethyl sulfate at 
the time of preparation, the same compound A 1 is obtained. The obtained compound A 1 was dissolved 
in the mixed solvent (ethanol/water = 20/100, weight ratio) of ethanol and water, this compound A 1 
carried out solution production 0.5% of the weight, and processing liquid A2 was obtained. 
[0043] (Example 1) The positive type photoresist (trade name "HPR204" Fuji hunt company make) was 
applied to the glass substrate of 160mmphi, after drying, selection exposure was performed according to 
desired data, subsequently, negatives were developed and the substrate it comes to allot resin (positive 
type photoresist) to by the predetermined pattern was obtained. 

[0044] Subsequently, this substrate is attached in a spin coating system, the spin coat of the processing 
liquid A2 was carried out to the front face (field where the above-mentioned resin is arranged) of this 
substrate, and it was made to react to it for 30 seconds. It continues, and the spin coat of 5 % of the 
weight (the product made from SHIPURE, trade name "catalyst 9F") of tin-palladium system activators 
and the water solution containing 5 % of the weight of concentrated hydrochloric acid was carried out to 
the above-mentioned front face, and they were made to react to it after spin rinsing for about 1 minute. 
Carried out the spin coat of the 5 % of the weight (product [ made from SHIPURE ], trade name 
"accelerator 19") water solution of accelerators, it was made to react for about 1 minute, and the catalyst 
nucleus was made to stick to the above-mentioned front face after spin rinsing for removal of a surface 
tin component. Carried out spin rinsing, and carried out the spin coat of the non-electrolyzed nickel 
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liquid (water solution containing the product made from SHIPURE, "trade name OS 1580" 15 % of the 
weight, and 3 % of the weight of ammonia) warmed at about 60 degrees C, it was made to react for 
about 10 minutes after reaction termination, and the nickel coat was made to form. 
[0045] Subsequently, it rinses, and after making it dry, electrocasting was performed by having used the 
above-mentioned substrate as the cathode, and about 300-micrometer nickel layer was made to form. 
Next, removed the substrate from equipment, the nickel layer was made to exfoliate from a glass 
substrate, the coat of the protection lacquer was carried out to the field in which the pit is formed after 
washing this nickel layer, rear-face polish and blanking processing were performed, and the stamper was 
obtained. The signal property with a good place of there being no exterior defect of the obtained 
stamper, and having evaluated the signal property was acquired. Moreover, when 50 stampers were 
produced similarly and those block error rates were measured, the average was 2/sec. 
[0046] (Example 1 of a comparison) When 50 stampers were produced like the example 1 instead of the 
processing liquid A2 used in the example 1 except having carried out processing in the water solution 
for about 5 minutes (this being the least concentration and the minimum time amount for obtaining a 
uniform nonelectrolytic plating layer) the "cleaner conditioner 231" (trade name, product made from 
SHIPUREI) 5% of the weight and those block error rates were measured, the average was 10/sec. 
[0047] [Production of optical disk original recording (stamper)] Next, it explains still more concretely, 
referring to the desirable manufacturing installation used in this invention which shows an example 1 to 
drawing 1 . Here, drawing 1 is the schematic diagram in which omitting the details and showing the 
desirable manufacturing installation used in case a stamper is manufactured using the nonelectrolytic 
plating approach of this invention (to namely, the manufacture approach of the stamper of this 
invention). 

[0048] The manufacturing installation 10 preferably used for this invention shown in drawing 1 A laser 
beam is irradiated according to the data (information signal) recorded on an optical sensitization layer. 
The 1st unit 1 which forms the sensitization part according to an information signal, and the input port 
which throws in a substrate from the equipment outside, The 2nd unit 2 which has the desiccation device 
in which a front face is made to dry the substrate which carried out the coat of the photoresist, the 3rd 
unit 3 which carries out the coat of the positive type photoresist to a substrate so that it may become 
with uniform thickness, and forms an optical sensitization layer, and the exposed optical sensitization 
layer are developed. It has the 4th unit 4 and taking-out opening which electric-conduction-ization- 
process the front face of the substrate which supports the optical sensitization layer which remains by 
the predetermined pattern. It comes to provide the 6th unit 6 which carries out the coat of the protection 
lacquer to the front face of a stamper on which the pit was formed in the 5th unit 5 which forms a metal 
layer in the electric-conduction-ization-processed front face by electrocasting, and a front face. 
Furthermore, the conveyance device for conveying a substrate is attached in the above-mentioned 
manufacturing installation between each unit, the temperature and humidity in equipment are managed 
uniformly, and it is managed by the non-dust condition. 

[0049] The disk-like glass base of the diameter of 160mm is supplied to the 2nd unit 2 of the 
manufacturing installation shown in drawing 1 . After rinsing a substrate in the 3rd unit 3, "a photoresist 
HPR204" (a trade name, the Fuji hunt company make) is applied to a front face with the spin coat which 
used the spin coater. Next, after having followed after desiccation in the 2nd unit 2, following the 
information signal in the 1st unit 1 and making it expose alternatively, it conveyed to the 4th unit 4. 
[0050] In the 4th unit 4, the above-mentioned glass base was installed on the stage of a spin coater by 
the handling system, and carried out the vacuum suction chuck on the stage. It continued, spin 
processing of the alkali system developer was carried out, dissolution removal of the sensitization part 
was carried out, when the predetermined information pit was formed, development was stopped, spin 
washing was further carried out enough with ultrapure water, and the glass base which supports the 
above-mentioned optical sensitization layer which remains by the predetermined pattern was acquired. 
[0051] Next, after having processed with the above-mentioned tin-palladium system activator after 
processing with the above-mentioned copolymer Al like a publication in the example 1, and making a 
catalyst nucleus stick to the above-mentioned front face in this 4th unit 4, it processed with the above- 
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mentioned nonelectrolytic plating liquid, and the metal coat was made to form. 

[0052] Next, the above-mentioned glass base was conveyed to the 5th unit 5, electrocasting was 

performed by having used this glass base as the cathode, and about 300-micrometer nickel layer was 

formed. 

[0053] Next, after having taken out the above-mentioned glass base in which the nickel layer as a metal 
layer was formed from the manufacturing installation, exfoliating this nickel layer from this glass base 
and washing this nickel layer, the coat of the protection lacquer was carried out to the field in which this 
nickel layer is supplied to the 6th unit 6, and the pit of this nickel layer is formed, rear-face polish and 
blanking processing were performed, and the stamper was obtained. The signal property with a good 
place of there being no exterior defect of the obtained stamper, and having evaluated the signal property 
was acquired. 
[0054] 

[Effect of the Invention] Without degrading the front face of the resin arranged on the substrate, or a 
resin Plastic solid according to the nonelectrolytic plating approach of this invention, a catalyst nucleus 
can be formed in front faces, such as resin, good, and nonelectrolytic plating can be performed good. 
Although the reason above-mentioned effectiveness is acquired is not certain in this invention, after 
processing with the above-mentioned copolymer A, by processing with, a tin-palladium system activator, 
the radical for this copolymer A to adsorb on a resin front face into a molecule and the radical which has 
the function which raises wettability are contained, and it thinks because it excels in the adsorption 
capacity to the front face for being a polymer further. 



[Translation done.] 
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